Amaç: Sağkalım üzerine olumsuz etkileri nedeniyle göğüs kompresyonlarına ara verilmesi minimalize edilmelidir. Bu randomize, kontrollü, cross-over çalışmada simüle edilmiş kardiyopulmoner resusitasyon senaryosunda Macintosh, Miller, McCoy ve McGrath laringoskopların etkinliğinin göğüs kompresyonları sırasında ve yokluğunda analizi amaçlanmıştır.
Introduction
A ccording to the guidelines published by the European Resuscitation Council (ERC) and American Heart Association (AHA), interruption of chest compressions should be minimized because of its negative effects on survival (1, 2) . The preferred method suggests that tracheal intubation should be conducted while chest compressions are performed continuously and compressions should be interrupted only when the tracheal tube passes through the vocal cords (1) . Because there are movements on the chest wall and neck, direct laryngoscopy may be difficult even for the most experienced hands in the presence of chest compressions. Starting from this point of view, researchers started comparing different devices that can provide quick and easy intubation in the setting of cardiopulmonary resuscitation (CPR), such as the Glidescope (3-6), Pentax-Airwayscope (7) or Airtraq (8) McGrath laryngoscope (Aircraft Medical, Edinburg, UK) combines both direct and video laryngoscopy in a single, handheld device. There is a color liquid crystal (LCD) display attached to the handle of the McGrath laryngoscope. Because of its 90° arc, it can be adjusted and rotated to obtain the best view (9) . McGrath has been used successfully for the management of difficult intubation (10, 11) . Until recently, studies have not compared McGrath laryngoscopes with direct laryngoscopes during resuscitation, either in the presence of or absence of chest compressions.
This randomized, controlled, crossover study aimed to analyze the effectiveness of Macintosh, Miller, McCoy and McGrath laryngoscopes during chest compressions in the scope of a simulated CPR scenario.
Methods
Following the approval of the Bilim University Ethics Committee (date/reference no: 20.06.2013/08-57), 58 first year student nurse anaesthetists were invited to participate in this study. Students who agreed to participate in the study provided written consent. The students were randomly divided into four groups. We used the opaque envelopes for identifying the groups and the order in which the devices would be used. For randomisation, a physician who was not informed of the study had each participant choose the envelopes numbered from 1 to 58, followed by the envelopes with numbers from 1 to 4. A conventional Macintosh laryngoscope, Miller, McCoy and McGrath Mac laryngoscopes were used. All intubations were performed on a Simman manikin with normal airway using an 8-mm cuffed endotracheal tube with a stylet. Before the study, students were given verbal instructions, computer-based presentations and a practical demonstration about the correct use of each device. This training proceeded for 15 min for each group. Possible manoeuvres required for tracheal intubation were also explained during demonstrations. Before the study, participants were given 10 min to practice each device on the manikin. The same researcher performed all time measurements. The first recording was consisted of intubation attempts at rest. Students were asked to intubate the manikin five times with each device at rest. During their sixth attempt, the time required for successful intubation, number of attempts, dental trauma severity and the need for optimization manoeuvres were recorded. All students started intubating practice with the Macintosh laryngoscope first, and then used Miller, McCoy and McGrath. All laryngoscopes were used according to the manufacturers' instructions. For determining the time for successful tracheal intubation, the tracking time was started when the laryngoscope was passed through the manikin's teeth and stopped when we observed that the manikin's lungs were ventilated using the bag-valve-mask system. When intubation could not be performed within 20 s or oesophageal intubation was performed, it was considered as an unsuccessful attempt. In case of three unsuccessful attempts or if the manikin could not be intubated within 60 s, it was regarded as an unsuccessful intubation. Severity of dental trauma was measured with the pressure degree on the maxillary teeth (0: no pressure, 1: mild, 2: moderate, 3: severe). Optimization manoeuvres such as head extension or vertical lifting, rates of device rotation and expert assistance were also recorded.
The second recording was consisted of intubation attempts during chest compressions. While effective chest compressions were being sustained according to the recommendations in the last European Resuscitation Council Guideline (1), participants provided airway with each of the four devices and then the same measurements were repeated. At the end of the study, participants were asked to grade the difficulty of each device between 0 and 100 (0: extremely easy, 100: extremely difficult) using the visual analogue scale (VAS). Subsequently, participants were given a questionnaire to identify the devices which they found easiest to use, to learn, which they felt safest, which they expect the highest complication rate and which they found the hardest to get used to.
The participants' experience with computer games more than 1 h per week during the last 10 years were asked and recorded. The exclusion criteria were as follows: students who did not provide written consent and had previous intubation experience with one of the four laryngoscopes. Both the researcher informing students about the study and the other researcher maintaining the records were professional anaesthetists with at least a 5-year experience.
Statistical analysis
We calculated the sample size from a preliminary study including 10 residents. The mean [±standard deviation (SD)] time required to ventilate the lungs after tracheal intubation in manikin was 10.4±4.5 s. We considered that a difference of 2.5 s (roughly one quarter of 10.8 s) between the groups would be clinically important. To detect this difference with a power of 80% (α=0.05, β=0.2 and effect size=0.56), approximately 51 participants would be required. Statistical Package 
Results
The data of 58 participants were analysed. None of the participants were excluded. The McCoy laryngoscope yielded the shortest time (7.29±4.92 s) for successful tracheal intubation, whereas the Macintosh laryngoscope yielded the longest tracheal intubation time (p<0.001, Table 1 ). In the presence of chest compressions, the McCoy laryngoscope secured successful tracheal intubation in the shortest time (6.26±4.38 s), The McGrath laryngoscope achieved intubation in the longest time (p<0.001, Table 1 ). The tracheal intubation time was significantly shorter with the Miller laryngoscope than the Macintosh and McGrath laryngoscopes in the presence of chest compressions (p<0.001, Table 1 ).
The participants' experience with computer games using Macintosh, McCoy and McGrath achieved successful intubation in a significantly shorter time at rest than non-players (p<0.05, Table 2 ). There was no significant difference between non-players and players when the Miller laryngoscope was used (p=0.254). Successful tracheal intubation time did not differ during chest compressions (Table 2 ). There were significantly fewer successful tracheal intubation attempts with the McCoy laryngoscope both in the presence of and without chest compressions than the Macintosh, Miller and McGrath laryngoscopes. While this ratio was 51.7% at rest, it was 65.5% in the presence of chest compressions (p<0.001, Table 3 ). The incidence of dental trauma was significantly lower during the use of the McCoy laryngoscope than the Macintosh and Miller laryngoscopes (p=0.014). However, there were no significant differences between the four laryngoscopes regarding the occurrence of dental trauma during chest compressions (p=0.122, Table 3 ).
Dental trauma incidence and number of tracheal intubation attempts did not show any significant difference between the four laryngoscopes being related to the rate of playing computer games (Table 4) . Table 5 ).
There was no significant change in our results according to the Bonforenni correction.
Discussion
The results of the present study demonstrated that the use of the McGrath video laryngoscope during rhythmic chest compressions did not yield any advantages over various direct laryngoscopes with respect to successful tracheal intubation time, number of intubation attempts, dental trauma incidence or the need for optimization manoeuvres. No significant difference could be documented regarding the time to tracheal intubation with or without rhythmic chest compressions.
The McCoy laryngoscope provided the shortest time for successful tracheal intubation during cardiopulmonary resuscitation. Also, contrary to expectations, usage of the McGrath optical laryngoscope brought about the longest tracheal intubation time during resuscitation. Additionally, the McGrath laryngoscope did not demonstrate any advantages during chest compressions with respect to dental trauma incidence, number of intubation attempts or need for optimization manoeuvres.
Alignment of oral, pharyngeal and laryngeal axes provides a clear and direct view during direct laryngoscopy. However, because the McGrath laryngoscope does not secure the alignment of these axes, there should be a relative angle, which lets the tip of the endotracheal tube enter into the larynx. During Turk J Anaesth Reanim 2015; 43: 263-8 (16) . Recently published reviews have subsequently reported that there is not enough evidence suggesting that video laryngoscopes can be a substitute for direct laryngoscopes (17, 18) .
The superiority of video laryngoscopes to direct laryngoscopes during cardiopulmonary resuscitation is also a controversial issue. In a study involving experienced emergency physicians, Pentax-Airwayscope was found to be a better device to achieve successful tracheal intubation during continuous chest compressions than the Macintosh laryngoscope (7). On the other hand, a manikin-based study including 25 emergency physicians who were experienced in direct laryngoscopy but did not have any experience with video laryngoscopes reported that Macintosh and GlideScope were not affected by chest compressions; however, the use of Pentax-Airwayscope prolonged the time required for tracheal intubation (19) . Koyama et al. (20) indicated that, compared to Macintosh and Airtraq laryngoscopes, Pentax-AirwayScope increased the success rate of tracheal intubation and reduced the intubation time in the presence of rhythmic chest compressions.
All these studies have led us to question the place of video laryngoscopes for tracheal intubation during the rhythmic chest compressions practiced in cardiopulmonary resuscitation. To the best of our knowledge, this is the first study that has evaluated the performance of the McGrath laryngoscope for tracheal intubation during cardiopulmonary resuscitation. In addition, we think that there should be further randomized clinical studies comparing McGrath laryngoscopes with direct laryngoscopes.
Manikin studies are beneficial for evaluating new intubation devices and learning required techniques (21) . However, the data obtained from manikin studies should be verified in clinical practice. The second limitation of the study is that because this is a manikin study, we could not simulate blood, vomit or secretions in the oropharynx.
Conclusion
McGrath laryngoscopes do not appear to have advantages over direct laryngoscopes for securing a smooth and successful tracheal intubation during rhythmic chest compressions performed for cardiopulmonary resuscitation. We believe that because the McCoy laryngoscope provided tracheal intubation in a shorter time and with fewer attempts, this laryngoscope may increase the success rate of resuscitation.
Teşekkür: Yazarlar bu çalışma için McGrath laringoskopları temin eden Çağlar Medikal'e teşekkür eder.
